78                           PRELIMINARY.
application to mechanics1. The actio agentis, as he defines it, which is evidently equivalent to the product of the effective component of the force, into the velocity of the point on which it acts, is simply, in modern English phraseology, the rate-at which the agent works. The subject for measurement here is precisely the same as that for which •Watt, a hundred years later, introduced the practical unit of a'Horse-fewer,1 or the rate at which an agent works when overcoming 33,000 4imes the weight of a pound through the space of a foot in a minute; that is, producing 550 foot-pounds of work per second. The unit, however, which is most generally convenient is that which Newton's definition implies, namely, the rate of doing work in which the unit of energy is produced in the unit of time.
241.    Looking at Newton's words (§ 229) in this light, we see that they may be logically converted into the following form:—
Work done on any system of bodies (in Newton's statement, the parts of any machine) has its equivalent in -work done* against friction, molecular forces, or gravity, if there be no acceleration; but if there be acceleration, part of the work is expended in overcoming the resistance to acceleration, and the additional kinetic energy developed is equivalent to the work so spent. This is evident from § 180.
When part of the work is done against molecular forces, as in bending a spring; or against gravity, as in raising a weight; the recoil of the spring, and the fall of the weight, are capable at any future time, of reproducing the work originally expended (§ 207). But in Newton's day, and long afterwards, it was supposed that work was absolutely lost by friction, and, indeed, this statement is still to be found even in recent authoritative treatises. But we must defer the examination of this point till we consider in its modern form the principle of Conservation of Energy.
242.    If a system of bodies, given either at rest or in motion, be influenced by no forces from without, the sum of the kinetic energies of all its parts is augmented in any time by an amount equal to the whole work done in that time by the mutual forces, which we may imagine as acting between its points.    When the lines in which these forces act remain all unchanged in length, the forces do no work, and the sum of the kinetic energies of the whole system remains constant. If, on the other hand, one of these lines varies in length during the motion, the mutual forces in it will do work, or will consume work, according as the distance varies with or against them.
243.    \ limited system of bodies is said to be dynamically conservative (or simply conservative, when force is understood to be the •subject), if the mutual forces between its parts always perform,' or .always consume, the same amount of work during any motion
1 The reader will remember that we use the word 'mechanics' in its true classical sense, the science of machines, the sense in which Newton himself used it, when he •dismissed the further consideration of it by saying (in the scholium referred to), •Caeterutn mtcTianicam tractare non at Aufus instiiuti. '